This paper analyzes the survival differences between foreign and domestic MNEs, on one hand and between globally engaged plants and purely domestic plants, on the other. This paper also investigates separately how foreign presence affects the survival prospects of the domestic MNEs, export-active and purely domestic-oriented plants. Using a panel of the entire Swedish manufacturing plants during the period 1993 and 2002 the results suggest that plants owned by MNEs have higher probability to exit the market than plants owned by Swedish non-MNEs. The results are robust even when other variables affecting the survival probabilities are controlled for. The results also reveal that foreign MNEs and export active plants have the highest survival rates while the domestic oriented and especially domestic MNEs have the lowest rates. Foreign presence seems to explain some part of the exit risk of domestic oriented plants but not of Swedish MNEs. The estimates also indicate that older, larger and more productive plants and plants in export intensive and growing industries have the highest surviving rates.
Introduction
International capital flows and, most important, foreign direct investment (FDI) have increased substantially during the 1990s. Most government, including Sweden, have launched liberal reforms, e.g. tax reduction, market deregulation and financial support, in order to attract FDI. This strategy has cased major concerns due to the risk involved in relying on foreign multinationals (MNEs). The effects of foreign MNEs on host country companies are unclear. On one hand, inward FDI is an important channel for technological transfer into the host country. The superior knowledge imposed by foreign MNEs can lead to technology spillovers and thus higher survival prospects to the domestic companies. On the other hand, the presence of foreign MNEs and the high competition that follows may force domestic companies into bankruptcy. Moreover, since foreign MNEs are less rooted in the local economy they can shift their production to another country whenever the present environment changes to their disadvantages.
Although it is important to study the effect of foreign ownership on the domestic companies survival prospects and to analyse whether there is differences in the survival between them, little attention has been made in this area. The focus in the earlier literature has been on identifying a set of plant (firm) characteristics that are associated with survival. Only few studies have compared the survival patterns of foreign and domestic plant (firm) and the findings are ambiguous (see section 2). The main shortcoming in these studies is the lack of separating the indigenous plants (firms) into multinationals and non-multinationals 1 . This is crucial since MNEs are associated with high flexibility and can through their engagement with international networks easily shift their production between countries. This footloose behaviour of MNEs is regardless of the nationality of ownership.
To my knowledge, no study has ever compared the survival of foreign MNEs and domestic MNEs, in one hand, and of globally engaged plants and domestic oriented non-MNEs, on the other. Moreover, this paper will provide the first empirical analyse in how foreign presence affect the survival prospect of domestic MNEs, domestic non-MNEs and export-oriented plants separately. The aim of this paper is then three-fold: i) to empirically test whether The plan of the paper is as follows. In section 2 I will present the basic premise on the determinants on survival and summarize the main empirical results. Section 3 presents the data and shows some descriptive statistics on foreign and Swedish MNEs and domestic nonMNEs to see to what extent they differ. Section 4 presents the model used in this paper and the results of the survival function and Cox proportional hazard model. Section 5 summarizes and concludes.
Determining survival
The existing theoretical and empirical works about the factors determining survival have recently being summarized by Sutton (1997) , Caves (1998) and Audretsch and klepper (2000) . The determinants or the factors affecting the probability of plants (or firms) survival or failure are gathered in three groups.
The first group, analysed by Evans (1987) , Dunne et al (1988) and Dunne and Hughes (1994) etc., includes plants (firms) age and size. The literature has emphasized that we would expect the probability of exit to decline with age and size. There have been several suggestions why we would expect it to be so. First; new entrants have greater risk of failure than incumbents since they face the "liability of newness" effect (Stinchcombe, 1965) , that is not knowing which performance and efficiency level they have to keep in order to stay in business.
Eventually, when the plant (firm) goes through a process of learning about their own efficiency and about the market environment they act in, they grow older and the risk of exit can be reduced (Jovanovic, 1982) . Second; new entrants, in general tend to start at relatively small size and therefore may face the "liability of smallness" effect (Aldrich and Auster, 1986 ) including cost disadvantages, difficulties in rising capital and competing for labor 2 .
Therefore, small plants (firms) should be more likely to exit than large ones.
The second group of determinants, analysed by Doms et al (1995) , Audretsch and Mahmood (1995) and Mata and Portugal (2002) Although, recent studies have more focused on the ownership structure of the establishment in determining survival, little attention, theoretically and empirically, has been made on how foreign presence affects the host country plants (firms) survival. As discussed in Görg and Strobl (2000) the effects of foreign presence are ambiguous. On one hand, foreign presence can affect the host country plants (firms) survival positive. This entails however, knowledge and technological spillover from foreign MNEs to indigenous company in order to increase the performance and the survival probabilities. On the other hand, domestic companies, which in general are less endowed with advanced technique, may find it hard to stay in business due to the competition imposed by foreign MNEs.
In analyzing how the structure of ownership influence the exposure to exit risk one must consider the differences in characteristics, which are associated with survival, between foreign and domestic establishment. The first and second group of determinants as well as the work of Bernard and Sjöholm (2003) shows us that plant (firm) and industry characteristics may account for the whole differences in the survival between foreign and domestic ownership.
We know from previous litterature (see e.g. Aitken et al, 1996 , Girma et al, 2002 and Karpaty, 2004 ) that foreign owned establishment differ in many respects from indigenous firms. Recent studies have showed that there are differences even within the domestic owned plants (firms) 3 . Thus, to make a proper inference about how the survival is being affected by foreign ownership contra domestic counterparts it is crucial to separate the latter into MNEs and nonMNEs, on one hand and into globally active and purely domestic plants (firms), on the other.
In distinction to the existing literature I can separate the domestic plants into different ownership type. Hence, this paper will contribute to the existing literature in i) directly identifying the systematical relationship between different ownership structure and the probability of surviving and ii) empirically study the effects of foreign presence of the host country plants survival.
Data and description
The dataset used in this paper come from Statistics Sweden ( In that way we can use firm level variables such as labor productivity and capital-labor ratio at the plant level.
We are also able to divide the plants into different ownership status in using the firm code number. More specific, the plants can be divided into multinationals (Swedish owned MNEs or foreign-owned MNEs) and Swedish owned non-multinationals (non-MNEs). A Swedish owned multinational plant is a domestically owned plant that are incorporated with domestically owned firm that has at least one affiliate abroad or are part of an enterprise group that has affiliates abroad. The plants are defined as foreign-owned if foreign investors possess more than 50 percent of the voting rights and Swedish non-MNEs are plants that neither are Swedish MNEs nor are foreign MNEs. 5, 6 . The industry code numbers enables us to link industry level variables such as industry sales and employment growth, import-and export intensity at the plant level.
The advantage of our dataset relative to all these in previous study in examining the survival patters between foreign and domestic ownership is that we are able to control for different ownership structure of the plants, i.e. MNEs contra non-MNEs and globally engaged contra domestic oriented. This is important since different ownership structure may have different survival prospects. Moreover, the data in previous studies: i) does not sort out mergers and acquisitions from true exits (e.g. Mata and Portugal, 2002 and Strobl, 2003) , ii)
include only larger plants resulting in not knowing whether the exit is due to closure or due to decreasing in size (e.g. Alvarez and Görg, 2005) and iii) does not cover the 1990s which had high growth in inward foreign direct investment (FDI) relative to previous decades (e.g. Bernard and Sjöholm, 2003) . 1990s is more important and interesting period to study than previous years.
During 1990s Sweden also experienced high inward FDI. Table A1 in Appendix).
Swedish krona in the beginning of the 1990s Swedish firms were particularly cheap to acquire and iv) Swedish tax system has favoured foreign ownership at the expense of private Swedish ownership.
The total number of observation per year, shown in To serve the foreign markets, either through export or by establishing affiliates, the firm must posses specific assets, like technological assets, in order to compensate for the disadvantages they face in foreign countries. According to Helpman et al (2003) and to the theory of MNEs (Dunning, 1977 and Markusen, 2002) only firm with high productivity chose to serve foreign market and among them only the most productive will further chose to establish affiliates abroad. I therefore, in Table 2a , investigate whether plant-and firm specific characteristic differs between MNEs (foreign and domestically owned) and non-MNEs and in Table 2b , between globally engaged and Swedish oriented plants 8 9 .
The summary statistics in Table 2a shows the differences in plant specific characteristics such as plant age, plant size and skill intensity as well as firm specific characteristics such as labor productivity, capital-labor ratio and export intensity between foreign MNEs, Swedish MNEs and non-MNEs in year 2002. It seems that multinational plants are older, larger in terms of employment, have higher labor productivity and capital-labor ratio. They also have higher export intensity compared with domestic non-multinational plants. Table 2b shows that 7 A plant is treated as an exit from year t to t+1 if the unique plant code number is identified up to and including year t and missing from year t+1 and after. A plant which plant code number identified from year t+1 but not year t is classified as an entry plant in t+1. 8 The analyze were I separate the domestic non-MNEs into exporters and non-exporters are based on plants of larger firms since the export data is only available to firms with 50 employees and more. 9 More than 60 percent of the domestic non-MNEs are engaged in export activity.
among the domestic non-MNEs, these plants that are engaged in export activity are much larger in terms of employment and have higher productivity than these plants that are only domestic oriented. However, MNEs seems to have advantages in the plant-and firm specific characteristic relative to the two types of domestic non-MNEs.
Since MNEs and non-MNEs differ in characteristics that may affect the likelihood of a closure I will in the econometric analysis disentangle the effect of ownership on plant closure from the effects of other plant and firm characteristics.
Survival of the plants
In this section we turn to an econometric analysis to examine the probabilities of plants survival taking into account for different ownership structure of the plants. We start with nonparametric estimate of the Kaplan-Meier survival function in subsection 4.1 to calculate the probability of surviving past time t. We then turn to the Cox proportional hazard model in subsection 4.2.
Non-parametric estimation
To compare plant survival across multinationals and non-multinationals in Swedish manufacturing we apply the Kaplan-Meier survival function given by:
where denotes the probability of surviving past time t. stand for the number of plants that have survived and for the number of plants that died at time t.
The Kaplan-Meier survival function for the three groups of plants, foreign MNEs, Swedish MNEs and Swedish non-MNEs are graphed separately in Figure 2 . As we can see in Figure 2 there is clear differences in the survival probabilities between the three groups of plants.
Plants of multinationals (foreign or Swedish owned) are less likely to survive than Swedish owned non-multinationals. After 5 years 58 percent of foreign-owned plants and 46 percent of Swedish multinational plants survives and after 10 years 28 percent of the former and 21 percent of the latter plants are still operating. However, the survival probabilities for Swedish non-multinational plants are 72 percent after 5 years and 46 after 10 years. The log-rank test presented in Table 3 allows us to reject the hypothesis that the survivor function across the three groups are equal.
Obviously, such nonparametric estimate as Kaplan-Meier survival function does not consider other factors that may affect plant survival. Variables that have been generally used in the survival literature are among others; plant size, plant age and labor productivity. As we saw in Table 2a MNEs and non-MNEs differ in plant and firm characteristics. In the next section we follow the previous literature and adopt a more general hazard model that control for other characteristics with are associated with the survival probabilities.
The Hazard model
The hazard function describes the probability density function of the risk of some event occurring, in our case exit, and are in general defined by the following equation:
Where T is a non-negative random variable, or the lifetime duration of the plants. Eg. (2) gives the rate of failure at time t, given that the plants survives up to t. 
In order to analyze a vector of parameters ( i x
Where is the baseline hazard. 0 ( ) h t 10 A positive (negative) coefficient suggests that the independent variable increases (decreases) the probability of exit. 10 The Cox proportional model is well suited since it does not assume any particular distribution for the baseline hazard (see Kiefer, 1988) . 11 The variable skilled share is defined as the difference in the share of employees with post-secondary education at plant level from the skilled share at industry level. 12 The variables labor productivity (value-added per employee) and capital-labor ratio are defined as the differences in plant level labor productivity and capital-labor ratio from the industry level. The vector of plants variable seems to have the expected effect on survival. Consistent with previous studies, plant age and size have negative effect on the hazard. This means that older and larger plants have higher survival probabilities than new and small plants.
In column (2) I estimate the hazard with both plant-and industry specific characteristics. The industry variables are growth in employment, import-and export intensity. Again, the results suggest that MNEs and in particular Swedish MNEs have the highest hazard ratio of all plants. As we can observe, the MNEs exit hazard ratios increases by 1-2 percent comparing to column (1). This is since we in column (2) add more control variables that are associated with higher survival and are more pronounced in MNEs than non-MNEs. Sectional employment growth and export intensity increases the survival probabilities by 0.3 and 11 percent, respectively, while the import intensity at the industry level decreases the survival by 6 percent.
In column (3) I add the firm specific characteristics such as labor productivity and capitallabor ratio to the estimates. The firm level variables are available for the entire manufacturing firms only from the year 1996 and onward 15 . I therefore restrict the analyze time period to 1996 and 2002. Column (3) shows the same pattern as in Column (1) and (2) expect that it is higher hazard ratio for the MNEs compared with the period 1993-2002. Labor productivity increases the survival while capital-labor ratio decreases it. 13 For robustness test and to avoid left-censoring problems in the Cox model I also analyzed newly born plants i.e. plants born 1994 and after. These results, which are not reported here, yield similar results as in forthcoming tables. 14 I allow the baseline hazard to vary by industry and year in all specifications, except the specifications with the industry level variables where I only use year dummies. Plants experienced more than one ownership changes are excluded from the analysis. 15 Only larger firms, i.e. firms with 50 employees and more are represented in the hole time period 1993-2002.
Since we saw that there are differences in plant and firm specific characterizes among the domestic non-MNEs in The survival of the domestic plants may be determined by the presence of foreign ownership.
Therefore, in Table 5 I investigate separately how foreign presence affects the survival prospect of the domestic MNEs, in column (1), export active plants, in column (2) and purely domestic oriented plants, in column (3). 16 The result reveals that foreign presence only has negative effect on the survival of the latter type of plants. It seems that 8 percent of the purely Swedish plants exit rate can bee explained by the competition effect imposed by foreigners.
However, foreign presence seems not to explain the high exit rate of Swedish MNEs.
In summing up; this study support the idea of footloose behavior but only for domestic-owned 
